This laboratory has been interested in correlating cellular ultrastructure with the physiological state of bacteria and toward this end has examined, by electron microscopy, cells deprived of magnesium (6) or exposed to chloramphenicol (5) , two treatments which affect ribosome metabolism. This communication reports the effects of amino acid deprivation on the fine structure of a strain of Escherichia coli.
E. coli C600, a derivative of E. coli K-12, requires leucine, threonine, and thiamine for growth. Bacteria growing exponentially in a complete medium [medium HA (9) ] were transferred to a mineral-glucose medium (2) supplemented only with threonine and thiamine. After 1, 2, 3, and 24 hr, the bacteria were fixed in glutaraldehyde followed by osmium tetroxide and embedded in Epon for sectioning as previously described (4) . To observe reversion to normal, specimens were fixed at 0.5, 1, and 2 hr after repletion with leucine. Although bacterial size and viability remained constant for periods exceeding 24 hr, the appearance of the bacteria under the electron microscope was markedly altered. At 24 hr, large aggregates of granules and filaments were encountered. In Fig. 1 , for example, one centrally located aggregate has displaced the nuclear matrix toward the ends of the bacterium, whereas in Fig. 2 there are aggregates on each side of the nuclear matrix. Not infrequently the aggregates exhibited dense margins, as illustrated in Fig. 3 . Occasionally, granules spilled out through clefts in the plasma membrane and accumulated just beneath the cell wall (see bottom of Fig. 3 ). In addition, Fig. 1 to 3 show small clusters of dense reticular material scattered within, and at the periphery of, the nuclear matrix. The latter has undergone an unusual change. The coarse, dense, often branched filaments encountered in normal controls and observed after magnesium depletion (6) or treatment with chloramphenicol (5) have disappeared in the majority of cells. There remain only fine fibrils in the nuclear matrix, which has become less sharply demarcated from the cytoplasm. The vacuolization and slight retraction of the plasma membrane from the cell wall were found under a variety of conditions and are probably not a specific reflection of amino acid depletion. At higher magnification (Fig. 4) , the aggregates are seen to be composed of granules differing markedly in size, shape, and density. One aggregate in the right mid-third has displaced the nuclear matrix. It should also be noted that the cytoplasm is deficient in ribosomes, assuming a finely granular appearance.
The above-described changes first became apparent approximately 2 hr after leucine deprivation. It is also noteworthy that, in cultures deprived of the amino acid even for as long as 16 hr, the addition of leucine allowed the cells to reassume a normal appearance within 1 hr. This is in marked contrast to the delay in recovery associated with magnesium depletion (6) or exposure to chloramphenicol (5) .
It is probable that the structures observed by us are in fact the ribonucleoprotein particles which accumulate in relaxed mutants of E. coli (1, 3, 7, 8, 10 
